The incidence of infective endocarditis (IE) in hemodialysis patients is higher than the general population. Hemodialysis patients with IE have a poorer prognosis than other patients with IE. The most common sites of IE in hemodialysis patients are the mitral valve and aortic valve. A 47-year-old woman had suffered from recurrent catheter-related blood stream infection and she was strongly suspected of IE. Despite repeated transthoracic echocardiography and transesophageal echocardiography (TEE), IE was revealed several months later by TEE due to the unusual location of the vegetation. The vegetation was detected on the left ventricle outflow tract. She recovered well without any complication after mitral valve replacement surgery.
INTRODUCTION
Infective endocarditis (IE) is one of the most serious infectious complications among patients undergoing hemodialysis. The incidence of IE in hemodialysis patients is much higher than the general population [1] . In addition, hemodialysis patients who develop IE have a poorer prognosis and higher mortality than other patients with IE [1] [2] [3] . The most common sites of IE in hemodialysis patients are the mitral valve (MV) and aortic valve [2] . We report an interesting case of infective endocarditis that was difficult to detect due to the unusual location of the vegetation at the left ventricular outflow tract.
CASE REPORT
A 47-year-old female was admitted with fever developed several days previously. She had a medical history of diabetes mellitus, hypertension, and end stage renal disease with a 10-year history of hemodialysis. On physical examination, fever with a temperature of 38°C was evident, blood pressure was 120/80 mm Hg, and pulse rate was 72 per minute. A central venous tunneled catheter was inserted in the left femoral vein for dialysis. The exit site of central venous catheter showed redness with purulent discharge. In the past, she had been hospitalized in Soonchunhyang University Seoul Hospital three times (3, 5, and 9 months previously) because of catheter-related blood stream infection (CRBSI). At the first admission for CRBSI, she had visited the emergency department for relief of a fever that had developed one day before. At that time she (Fig. 1) . Despite adequate dose and route of administration of antibiotic for an additionally 10 days, the fever was not controlled and the size of the vegetation was enlarged to more than 1 cm (Fig. 2 ). An elective mitral valve replacement (MVR) surgery was performed. A 1×2-cmsized vegetation was attached with MV lateral commissure to the P1 chordae with no involvement of the aortic valve. Two weeks after MVR, her vital signs stabilized without fever. She underwent repeat TEE, which showed bioprosthetic valve without dysfunction (Fig. 3) . Nafcillin (2 g per 4 hours) was administered intravenously for 4 weeks after surgery. She has been doing well during 6 months follow-up and follow-up TEE after 6 months from surgery of MVR demonstrated no valvular dysfunction without vegetation (Fig. 4) .
DISCUSSION
Dialysis is a widely recognized risk factor for IE. The incidence of IE in dialysis patients is estimated at 308/10,000 patient-years, http://jsms.sch.ac.kr which is 50 to 180 times higher compared to the general population [1, 4] . In addition, the prognosis of IE in hemodialysis patients is poor. The mortality rate among dialysis patients with IE ranges from 30% to 56% at 1 year [4] and in-hospital mortality is twice the mortality for IE in the general population [2, 3, 5] . This increased risk for IE in hemodialysis patients is attributable to transient bacteremia resulting from repetitive vascular access through an arteriovenous fistula or indwelling catheter [6, 7] . A combination of valvular heart disease [8] and impaired immunity secondary to uraemia [9] contribute to the increased risk for IE. The incidence of bacteremia in hemodialysis patients is dependent on the type of vascular access. The patients with indwelling catheter have higher incidence of bacteremia and poorer prognosis compared to the patients with arteriovenous fistula [9, 10] .
In the majority of cases, IE in hemodialysis patients affects the mitral and aortic valves [1] [2] [3] . Like our case, IE on the left ventricu- lar outflow tract is rare and only few cases have been reported in the literature [11, 12] . [2, 13] . Early valve replacement improves survival rate compared to no surgery [1, 2] . In our case, the patient had persistent fever despite sufficient antibiotic therapy. Thus, MVR was performed.
We report this interesting case because the unusual location of the vegetation made the diagnosis of IE difficult, despite repeated TTE and TEE in a hemodialysis patient who suffered recurrent MSSA bacteremia.
